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(S4)Title: OPTICAL PICKUP DEVICE 



(57) Abstract 

An optical pickup device has a semiconductor loser (l) which 
emits a laser beam (25) with a wavelength of 635 nm and a laser beam 
(27) with * wavelength of 780 nm selectively and an optical device (5) 
having a central region (5b) where a hologram (20) is provided and a 
circumferential region (5a) where a difiraetion giating is provided. The 
optical device (S) is placed directly under an objective fens (7). The laser 
ton of 635 nm wavelength is transmitted through the central redon 
(5b) but the diameter of the laser beam of 780 nm is increased by the 
diX&dction. The laser beam of 635 nm wavelength is iransmilted tm*mah 
the circumferential region (5a) but me laser beam of 780 nm wavelenirth 
is substantially cut off by fife difiiractian. Therefore, the whole laser beam 
(25) of 635 nm wavelength enters the objective lens (7) and is focused on 
the signal recording surfece (9a) of a DVD (26). On the other hand, the 
circumferential part of the la*r beam (27) of 780 nm wavelength is 
Bttatly diffracted by the circamferentiat region (5a) of the optical device 
(5) and only its center part enters the objective ions (7) while its diameter 
is increased. A3 a result, me laser beam (27) of 780 nm wavelength is 
focused 00 the signal recording sur&ce (99a) of a CD-R or a CD-RDM 
(31). Therefore a DVD, a CD-R and a CD-ROM can be compatibly 
driven by the optical pickup device. 
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LTT 6 ±mdm&%t* ktlK % 2 8 
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WOWW503 PCT/JP97/034S2 

i:IE<D«t ? £#£$-7- 5 7 8 0 n mO I — f\?—Ju 2 7 0>SKJBSB&£ 

3 lO^SB^ffiS 9 aifcWf kf-A2 7 

r*UEj:!jnVD26 ©AT ^!3&iS 9aifc t^iP if- A 2 5 $ . 

0$ £ h 1 

Tim -[|/>(x)exp{i^)}exp^(^i]dx| 2 (1) 

A (*) »*xlC*J»Saii*-efc5 0 fitTTWts A (x) =i£-J-5 0 
Bl4t#SHfc<ttffil60B*« (x) ttfco&st (2) tJtv>*to*H5 0 
0^x£^^ *(x) = 0 

15 *W = f(n-n 0 )hl = «|>o(^) 

|sxSl TO fc* *(x) = ^(n-n 0 )hU24> 0 > (2) 
|TS*£TOfc* 4M = £(a-n 0 )hl = 3* 0 

m = 0 , m=± 1 <&»£teov>T|gjT&sp*3ft&5 ^J^TOJ: 9 fcfcs, 

^0 = ^ {(I + COS<()(x) + COS2<|>(x) + COS3*(x)) 2 

+ (SJN(j>(x)+SIN2(J)(x)+SIN34,(x)) 2 J 0) 
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WO 98/19303 

^1—1 ~ "2" {0 ~" COS«t(x) - COS24>(x) + COS3<))(x) 
-SIN<|>(x)+SIN24>(x) +SlN3<Kx)) 2 

+(l+COS$(x)-COS2(|»(x)-COS3(Ji(x) 
-SIN<Kx)-SIN2<Kx)+SIN3.Kx)) 2 } 

Til =^2" (0-COS*(x)-COS2<Kx)+CO$3(Kx) 

+SIN<|i(x) -SlN2i|>(x) -SJN3«(.(x)) 2 

+ (l+COS<i>(x) - COS2<{»(x) - COS3(j>(x) 
+$IN<|>(x) +SIN2<|>(x) +SIN3<j)(x)) 2 } 

5 Ell 5 ft, 1 = 6 3 5 nm, n = 2. 3368, n 0 = 1 ©:*a>fc:j8l*«<frjft 

h = 0. 4 7 5 j/mCDi:^ 3 5 nm©U'— f*t*— jU<JD 0 gfe<7?Ia] 

»fS»* 7? 0 tt&fctefc 9.-1 »©|5»f»4i, - i 1 &©|stfr£l* 7j 1 

10 EJl6fi s 1 = 7 80 nm, n = 2. 3368, nO = l <0®£}rfctt<5&© 

2 2 a©&£h l fcEJWSft^jjmioBWR^^BBTfcS, Hi 6*>£>03bj»& 

h=0. 4 5 5Mm«0t#, 7 8 0 n m<D V— ^ f— A©.- 1 
15 ^tfcJ:5l£«fte 3 5nmou--f»if^ixoo^(OlEl*fl-'-AAS^:*<, 

&©[!!lFr» ,0^90 9 % 4 „ i fcg 7 8 0 n m©- 1 ^©H]^ 

^-l*7 0%UU^fc*fc*l^ K* hltt0 . 44 8-0. 4 8 2Mm 

2 3©*Sh2©ftteWfcfc^T«»*-«. :©r^h2i« (6) te* 

16 
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10 



15 



20 



25 



^f-A^Sftft. nl±GI*fte*2 lO^£,§IJ2 3^^COffiW. nOfct 
^£^2 3 JIM (a#|±2fi«) <0JH3f*TfcS o 

h2 = m xX/(n-nO) (6) 

m=i s 1 = 6 3 5nm, n = 2. 3 3 6 8, n 0 = 1 t1~Q h 2 = 0. 
4 7 5 # mite-Sc 

J:K«0 J: ? tig £ h 2 «rfc£i"S i fc J; (? j&g 6 3 5 n mtf) U-W-J* £ 

7=y? t fei«S6 3 5nmc51/-ff-i|^ lTli 5 o©B#f«»%, 
«fi7 8 0 nm©l^-flf-JH|£StL-Cl. 6 5©S^^O, ffijjf. 
*»fe*S|HIJr*^2 1 ttftfte 3 5nm4fc|i7 8 0 nm^f *t^OU-1f 

«rlH$r&*S3i, ^6 3 5 nm^U-^tfw- A &in]rr$^^V^li^ 0@ 

Dt f y ^ 7 * r^Mouf^] 

ioTi^-W^i.asRttffiSitS. Lfci!o T> ifrfcffitf 

&ttO. 9 (Jff*»Sg±0. 1) jumT-fca,, 

17 
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10 



wo 98/19303 icmmraun 

T, *&tt U— tf* 1 ;&» feffifc jfcftfcjfcg 7 8 0 n mC9 U-f* tr-A 37 ^ 7 

4?iz:*>_Wf fett. 3t^R->5T-to^JBIS|5^«fl«iK:Jif||fSjv, *<&*3fcfflj© 

^X7iact#)t$^ CD-R^fc|jCD-ROMCDlTO9 9&Jio 
T^^m^-tE^S 9 9 a ±te**!5 25*1,5. m^gB#jS9 9 a {P* 

fc*^*-F5<0«t»*«*R:ttft6 3 5 nmtf) WD* If— At*<0**Sifi$*, 
*V **0, %¥*?5<Z>AiZZ«!tt6 a t«*6 3 5 n U— If 

£ J: o TD VDOMWfi 9 a .fclE** fcHfc t **7 8 0 nmOU 
••iCtf-AlttffcU^TfcioTCD-R^ttCD-ROMSlOllTO 

B5 9 9 a±K^£;h,S, Z<D&to<0mimzJ:&X}+vfiTy7m& 
it, DVD, CD-R*5J:t)tCD-ROMi0S^^PrggTfeS o 

Afc, CD-R4fc|4CD-ROMlCAa!fc*ft7 8 0 nmOW-f^^,. 
fl^T^5fc«>, DVD, CD-RiajruecD-ROMOV^^igiB^^ 

18 
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NO. 0481 P. 120/1 



wo 98/19303 vcrammm 



2 a HI2 l fc*£Jx$ J: 5 fc 7oo&**'LT^Tfc J: < s * 

10 fc>»H&RBi3 2 a t^t"5«M^a»3 2?WlM£ftTl^T% «fc^„ 

±|E?t^T-5^#3V^W:*i?^i»s2 0*s.fcuqB|8r&?2 1 2*1*3 'flb" 

15 <, @ 2 4 i^$h5 i 5 l^ft^XTi^lH^a / 7 a 2 0 

^2 1 2 2*5 iuc2 3 ©aactfEv^afc* t * » 4 , * 5 lc * D ^ 
9A2 0 j8^imH»^2 1 Mv^ft/zsKiBapja-^ft^-^a^^ 5 

Tt»±V^ ®mm®5 Bfc*»t8*B^A3 S0«ftC.tta 2 !***«« 5 b 
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WO 4,8/19303 PCT/JM7/034S2 

la 2 7 fc^gft&aHKcape 2«^o^{aij^n^^5^, a 2 s t 

10 ^0*^*-T-5©HJfM*@3 0~|H3 3fc*IBlLTIBM|-f$. 

7 8 0 n mCO If- A 2 7 5 AM^S h , f 4 f-A 

5fc», +i»c©ici*fK > -A2 9»j:v-i*©iii*fif-A3 oa^Kiraca 
Ha 4fc*sna ji^iwfeWfs 4©«ja« 3 4.^* 

mou-f tr- A «rH±»«lc«(3tft*, i£S7 8 0 n m ©U-f if-AfeB 

20 
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JAN. 2. 2004 5: 33FM 2027218250 NO. 0481 P. 122/1 

WO 98/19303 

PCT/JW7/03482 

Atti-^T3t»-?3 4«r*ii-S*5. &J*7 8 0 nmOU-f tf-A| W ^ 

##Jft**l,TVvct>,fcV\ l r©3t^jft^3 5 0*5^3 5 b fcttiJBfcrafcfc: 
*«*-?A#J&fc*iT,wa. dO*?fcXf7^Btt*7 8 0nnifl!)^1fbr-A 

10 » ! ~ 5 cOfcElrtTfcS, t<Wfc***3 5 j&£ 7 8 0 n m<D JP 

T*¥** 3 5 %mm U «!El7 8 0nmO Att*©^flSpai{g3fe^ 

15 i«igi-5 0 

tt**+*mmim±m»toK.mxrz t-if s*t\ hj^t 

* 3 KM 7 8 0 n »fc*N-« = y , ^ ^ 3 ^ mim& 6 3 B n m 
W*««)W:9*o. l6m-«W< Wi ^^^^ 

21 
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10 



25 



780nmO 2 7 tta ]} * ~? V>%Z tT 

Id * o T C D - R Sfcfifc C D - R OM©m^MBf±fc23fcfc-artl £*v?\ 

£6 3 5 nm©W !f^-A 2 5 i $ U-f^y 7*1 att^y^ 

«fc 5 ^ „ r 1 b »4a y * - 9 v^X 3 *> & * 1 *>*£Kgffi F ! Jt 9 ^ 0 . 

15 1 5 ttmfctfft^jg 2 ®*yKE£F 2 ft?tt**vCEiES;h,5© U\ 

**S. IU3 8T?tt^-7§9-2jCtt*.rf-A^^y 5/^3 6 5 

^Mtt5fc^»K3 9**fr. *W*ft3 9tt, @4 3K#Sft 

22 
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20 



25 



WOM/19303 PCT/JP97AB4S2 

fcWMSLT£-&l c±|:v!>yh^5^ M4 5 fc*£;h,$ J: 5fc*fte,«>ai 
WnPA*JiU«PB-©|IBK:H^r«©msgpLiiS*,s 0 a, 
1 b©«f±3 0 0-3 5 0 /imT»&S^fe, L 1 H Dggfc 

H4 6ic^*tt5J:5fcffiltDPA*jj:wpBt^— a js 
J: b©+^T?tt>5e<*ttt ) ©BgiBpL2*s»<«6J:5fc4-7-fe y K£-er 

io «fliI^«H-*JifcfcJ:9mPPA*Jj:VPB©|!lll«PL3*«< LTfej:v\ 
tEi ^« ^^wWWPPAftiTycpBi^c-^o-liaiSt-offiiKtt^o- 

©*^**KttS#S#*>* 0 ±fc© j; p fc2o<B I— Iff^i a , 1 b£ 
^^u^^^i a , ibl;^^^^^ 

fc*»&a»tSjft*6 3 5nm*Jj:U«7 8 0 nrnOV'— !f f-A**fflj£^ = ^f 
5fc«xZ>m •®ftifc*-?4 4t|j|!Jt«©*JH4LV^ 
*fc, :WWfltt40W45^8^t3 c ill 

1 b©*y-Km^^Tl^ 0 »4 8»4»**^4 4©r/-K«i 

B4 9B^Stt«J:5| W .4 6*3blHK^4 40T/-KmSfc 1 j t 



15 



_ :v\ 
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25 



WO 9&A19303 

PCT/JP97/03482 

K«ftfe,fctf5*$*4 4©#y- K«ftfc*iifcttEiRSJx s ^ 4 6 *f I— ? 

5 V\ 

*fc N 04 9DfcS%*;h,5J:$fciB7"4 5^tU— i^y^l a fc^tfl b 
75 9-2 t«IHKE«**bW«. *fc, «*fl3 6nm*fctt7B0iiin© 

^ ^^7K4 3{i^^x^^^ (r ^ t ^ $ ^ Tv ^ fcfo 

24 
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10 



15 



20 



WO 98/19303 

PCT/JP97/03482 

~A©3tiRfcLNiaS2oo^ K*/ir7h4 3 ftiffiSffi^L N 2 K*T LTgWS 0 
JtEUH-Si:, h*^^h4 3*SJ:tM 3 OlQIff G L 2 tt-hUBrWHRG L 1 

Wit P *5 JCtf y 7° l b © tfj £ii djtSL L N 3 asft^ * * ro£ © fc ¥ 

6 3 5 nmfcAtf 7 8 0 nmO^f ^ 
y t O WW t;n f — a * y h *W$ri- 5 £ £ fls # $ „ 

* * ©±ES fc*f L TH 5 2 A fc* SJvfctt* 0 t » L v 8 ft 4+ i 5 t aft 
*J*o«Tiijt»i,TTO«si^fti.t*1-fi. i©J:5tt, ?i<o 

1 d 1 e ^ t J: o Mft 4 2 W# T 2 *B 
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PCT/JW7/03482 



20 



l..*loaM»R (9) ' ©ftf*** (2 6) , feiUtMrni 

(9) iHM2«^ (9 9) fcWi-a»2©5ef^;** 
5 (3 1) «»^J:iJ«/*fctt#*«rff*5 3fetfy^ry^Stt-T*fcoTs 

«nB»l*fctt#2<&3t7^** (2 6, 3 1) te*f6jLTffig&*i,fc#fcu 
^ (7) 

8 1 ©«£&o$S 1 <D V-*? if- A ( 2 5 ) , *5 £ tflfflE* 1 O&ft * & fc 

5*2©***#ofc2i*>V'HP*'*-A (2 7) *3»iRWt4/jfci-5u— ^tr- 
io J*&tiL&gk (i) i. 

Susa^u^x (7) tm»i/- tPE—A4fl!E^« (i) t©nKE»$tt, 
(27) *m\L£*>imzitz'i>$(fiw (5h) t. wiajRicDu-ip^A 

(2 5) <r-t©4*aJS*-fr» 8»E»2(Z>w^e-A (27) ^®rr*fc«!a 
15 tefc±!?*H«?KaE»f^Sffla«tt (5 a) tmmf (5) 

2. WE**** (5) (5 b) Ktt*D^A (20) 39lJ&*<k;fc 

3- fiftE*^?* (2 0) ft, ft*iS4 0©« (2 2 a) *#L*o|EJ.fcPW 
K^Jftd^moW^V (2 2) 4*645, ftER (2 2a) 0**t>A$ 
hlttft©* (1) - ( 5 ) fcJ:9ifcSSix«, »*iO«BK2«KB«©3fctr 



Tim - 



1 J 0 T ACx)e X p{i4{x)} exp- {^d/ 0) 
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WO 98/19303 



PCT/JP97/03482 



10 



15 



|SxSlT©fc* <Kx) = y(n-n 0 )hl*2«fr 0 



|T^x£T©t^ <|>(x)=y(n-n 0 )hl = 3<j> 0 
m = 0<Dt% 

no ^^-jO + cos^ + cosa^+coss^x)) 2 

+ (SlN<Kx) + SlN2(},(x) + SIN3<Kx)) 2 j 

n-i ~ COS«|>(x)- COS2ij)(x) + COS3$(x) 

- SIN^x) +SIN2Kx) + SlN3<ji(x)) 2 
+(1 + COS<Kx)-COS2«|)(x)- COS3<j>(x) 
-SIN«| l (x)-SlN2^x)+SIN3it.(x)) 2 ) 

m = ICO t % 

II =-^r{0-COS<|.(x)-COS2<|.( x ) + COS34>(x) 
+ SIN$(x) - SlN2<fr(x) - SIN3KX)) 2 



J 



(2) 



•0) 



(4) 



(5) 



+(1 + COS«x)-COS2iKx)-COS3<Kx) 
+ SIN<l)(x) + $IN2<1> (x) + SIN3«Kx)) 2 } 

*fttmK*>lHl«3&*s * (x) ms* ( 2 ) fcJ:!>£«SJh.3ffi«iS 
H«, TttiSW5ffitt3S|i«©sisi,, A (x) tiffin ltt«MB#i*&tt3i2 
<D*MK nKMEftftSitt (2 2) ojBff* -nOH:iHrEma« (2 2) J^ia 

4. ttiaft¥»7 (5) QAizm ( 5 .) tCtiBKWf- (2 1) 

5. mm (2D ttro-*******-,-^ tt*&fim4*M 

a. ttffiw-tfir-A/fejfcpa (1) tti «|« 1(0Wir ^ A (25) ^ 
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10 



15 



20 



25 



WO 98/19303 y,™.,^ 

loariajM***, «2©i- iftf-A (2 7) 4mMB«i«D*rtii;*4 

fflSajt^f-T- (3 4) OHiZlfttt (3 4 a) KI4aWB»2©*ia»i:ttLTM 

7. m®f&m* (3 5) OjfliSffitt (3 5 a) fcttfflaEfc2<DRft*>U— f f 
-A (2 7) *KJfersffi*#7;*##£*;fr3* ffi*0ttS$23lc|Btt09£ 

g. fllHEix- d) tt% ^^-^ (1 d) t 8J8BvN-y^- 

(Id) rt»CEfi*n t WIB»1©U— tPf-A (25) *-»*-#-aj(Sl«DU 

" ff5,r a > flfiffi/^^-i? (id) rtioaesix, su^2©u- 

(27) «r*ah-5*2©u-Wy^ (lb) fc I— * 

9. M^^->^T y ^gteg&|2^i^fc^2^^7^ (2 6, 3 1) 
' ® 4 l«Mte«tt***Lfc3|EfT4 2oO^K^^h (4 3) fc^TSfr*- 

mnm^x (7) ^tmmf (5) o^toms*. 

fc^-lf (!) i>5,B9ffi» 1*^4^20*7*^^^ (26, 3 1) eD±flfffctt 

^*rr%*mmx2hftMm%i*tctt%2o\s-i?v-* ( 25 , 27) 

«rWE»l*fcli»2©*^^^ (2 6, 3D ©*Wfc#LTM4*flK: 
2x*f£i-!:Sj£*>±tf ( 4 ) ^ 

«lE2oo^K^ ir7 ^ (43) ©BBfc S #*4v .IWB**1^X (7) , 
1MB**** ( 6) % (J) % **tWefi%±»r*?L 

(4) *lte*t-5fcft©ft-ft: (42) ifcflj*, 

OTUfcfcJ:**^ (4) teTJrt-S^tr^^ (LN1) ^ 2 
(43) (LN 2) fc»LT«ft (fl) 

l 0. *MB*i©^ Ws ,^ (1 a) ftW|tp (PA) fcJ:lw||rsaJB20 ^ 

(i b) ©ujifp (p B ) «i 5-l (LN3) imi ^tm2^ 

28 
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ft** (2 6, 3 1) <b±WKM\,xmsMA (8) K*Li^*W* (6) fcfr 

i i. mmft^m* (5) tmfBsm&flev— ^ (o t<om^m^ix^v^ 

-*u>-X (3) Sr§bii#x, 
5 M8B=iy>-#l^X (3) *»i|LfcWE»i©u^iftf^ A (25) tfajz 
ft^teZ£?\cmvmi<Ol'-1} ! ?-y7' (la) fifiuf5=i V l^X (3) 

^fe»lfl?«H» (Fl) *Ttt«mTEK3*t, Wfisyy^^x (3) £ig 
IUi«2©^ft:^ (2 7) #Wtefc$±3fcffi|B»2r0W— 
(lb) ttffiffi=y*-*i^X (3) ^&Air8Bfill«)Kgfi.(Pi) fcfifc 
10 il20d (F 2) KtfgHvcfifiSii,*, MottPIS 8 

1 2. #rtt¥#*l— m (1) £^ HfjIB^lOl— f^^^ (i a ) offl 

»nteH-r**i©A*n* % «WEU2«u_ Wy3 r (i b) « W »nt ffi ^ 

15 (3 9) B^OflSBB^S^ffitftOifcey^^y^j^ 

13. BtWRiftiuwaou-^yr (l a, ib) ttm:^^ fl „ 
K«r»«**TEfi*ix. Wffi«l*3J;tje^20U-^ s ,^ (i a, i b ) © 
W*tn (PA, pb) iSirtB--*©flisiBio3||||oEita: WgBWWR (PAi p 

14. te^W^ (1 ) HtSfeRl. J»aB»HaitWB2©i,^ s ,^ 
(1 a, i b) ©flJWWifiasWteEBs^ ttK»i»j; W20 ^ Wy 
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